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Abstract
Purpose Treatment options for chronic low back pain (CLBP) include cognitive behavioral interventions. Most of these 
interventions only have small and short-lived effects. Using strict inclusion criteria for participation in an intensive combined 
physical and psychological program, encouraging effects were reported at 1-year follow-up. This study evaluates the long-
term follow-up results of the same program. The hypothesis is that previously reported results are maintained.
Methods Structured interviews were conducted in a prospective extended cohort with a minimum of 5-year follow-up in a 
similar fashion as in the 1-year follow-up report. The median follow-up in this cohort was 6.5 years. The extended cohort 
consisted of 277 patients (85% response).
Results Outcomes include daily functioning, quality of life, current pain intensity, pain disturbance in daily activities and 
indicators of the use of pain medication and healthcare services. The previously reported positive 1-year follow-up results 
were maintained at a minimum of 5-year follow-up. Disability as measured with the Oswestry disability index (ODIv2.1a) 
decreased from 40 to 27 in the first year. This positive result was maintained at the 6.5-year follow-up with an ODI of 28. Pain 
intensity (NRS 0–100) improved from 60 to 39 in the first year, and at 6.5 years, this had further improved to 33. Improve-
ment in quality of life (SF 36) at 1-year follow-up was maintained at 6.5-year follow-up, and healthcare consumption had 
decreased substantially as measured with doctor visits and analgesics used for CLBP.
Conclusion Selected and motivated patients with longstanding CLBP improve fast after an intensive combined physical and 
psychological program in daily functioning, pain and quality of life. Positive 1-year results are maintained, and healthcare 
utilization was still reduced at a minimum of 5-year follow-up.
Electronic supplementary material The online version of this 
article (https ://doi.org/10.1007/s0058 6-019-05967 -6) contains 
supplementary material, which is available to authorized users.
Extended author information available on the last page of the article
1580 European Spine Journal (2019) 28:1579–1585
1 3
Graphical abstract
These slides can be retrieved under Electronic Supplementary Material.
Key points 
1. Low back pain
2. Cognitive therapy 
3. Pain management
Groot D, van Hooff ML, Kroeze RJ, Monshouwer M, O’Dowd J, Horsting P, Spruit M (2019) 
Long term results of an intensive cognitive behavioral pain management program for 
patients with chronic low back pain: A concise report of an extended cohort with a minimum 
5 year follow-up. Eur Spine J; 
Groot D, van Hooff ML, Kroeze RJ, Monshouwer M, O’Dowd J, Horsting P, Spruit M (2019) 
Long term results of an intensive cognitive behavioral pain management program for 
patients with chronic low back pain: A concise report of an extended cohort with a minimum 
5 year follow-up. Eur Spine J; 
Take Home Messages
1. A concise report of a previously reported one-year follow-up of 
extended cohort, now with a minimum 5 year follow-up. 
2. Patients with CLBP  improve fast after an intensive combined 
physical and psychological program in daily functioning, pain, and 
quality of life.  
3. Positive one-year results are maintained and health care 
consumption was still reduced at a minimum of 5 years follow-up.
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Introduction
Chronic low back pain (CLBP) is one of the major health 
and economic problems in Western countries with preva-
lence between 12 and 30%, and it is associated with persis-
tent or recurrent disability, and societal costs remain very 
high. It is now the leading cause of disability worldwide 
[1–4]. In recent decades, several multidisciplinary pain 
management programs including programs based on cog-
nitive behavioral principles have been developed to reduce 
disability caused by CLBP. Increasing evidence exists of 
the effectiveness of these programs in the short term up 
to two-year follow-up, but long-term results are not yet 
well known [5–8]. Although a recently published review 
of the literature showed that multidisciplinary biopsycho-
social rehabilitation programs were more effective than 
usual care and physical treatments in decreasing disabil-
ity and pain [9], conflicting evidence exists in treatment 
effects and possible cost reduction, with recently published 
research showing no benefit [10, 11].
Predictive factors for successful clinical outcome used 
in selecting CLBP patient for such a program have been 
determined, e.g., patients who are still in work and are 
mild to moderately disabled at the start of the program are 
most likely to benefit [12].
Using these predictive factors in patient selection for 
an extensive combined physical and psychological (CPP) 
program such as the program provided by RealHealthNL 
[13] may result in improved treatment outcomes and indi-
rect cost reduction [7].
The purpose of the present study is to substantiate pre-
viously reported results and to report long-term results 
of the CPP program. The hypothesis is that previously 
reported results are maintained.
Materials and methods
Study design
The current cohort study is a concise long-term follow-up 
report of a previously published one-year follow-up study 
[14]. In this previous report, results of the CPP program as 
provided by  RealHealthNL® were presented. The program 
is an intensive two-week (total 100 h) hotel-based program, 
based on cognitive behavioral principles, and consists of 
education, physical training and cognitive behavioral train-
ing. It is compliant with the NICE guidelines for CLBP 
treatment [15].
The study protocol is approved by the hospital’s internal 
investigational review board. The medical ethical review 
committee of Slotervaart determined that ethical approval 
for this study was not required and exemption, as the Dutch 
Act on Medical Research involving Human Subjects does 
not apply to screening questionnaires that are part of routine 
clinical practice. All patients were informed about the pro-
cedure and had the opportunity to declare that (anonymized) 
data are not used for other purposes than scientific research. 
For this study, fully anonymized and de-identified data were 
obtained for analysis and reports. During the course of the 
study, none of the researchers/authors had access to identify-
ing information.
Patients
Patients were referred by spine surgeons in a tertiary ortho-
pedic hospital, specialized in spinal care. Patients were eli-
gible for referral if conservative treatment in primary care 
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had failed and if there were no indications for surgery or 
invasive pain treatment. Inclusion criteria for this program 
include: CLBP for at least six months, age between 18 and 
70 years, willingness to change behavior, willingness to par-
ticipate in a two-week program in a hotel facility and able 
to speak and read the Dutch language. Exclusion criteria 
are: involvement in litigation and/or compensation claims, 
and psychiatric disorders. The final inclusion is based on an 
intake procedure by a multidisciplinary team, consisting of 
a psychologist, a physiotherapist, an occupational therapist 
and a movement teacher.
The extended cohort consisted of all patients who were 
included in the program since it started in 2006 and who had 
a minimum of 5-year follow-up. All eligible patients (n-328) 
were contacted and asked to complete the previously used 
questionnaires that included patient characteristics, outcome 
measures and indicators of healthcare consumption and pain 
medication use.
Patient‑reported outcome measures (PROMs)
The primary outcome was functional status/disability which 
was measured with the validated Dutch version Oswestry 
Disability Index (ODIv2.1a {0–100}) [16]. To indicate 
patient acceptable symptom state, the absolute threshold 
value of ODI ≤ 22 was used [17] alongside the change 
measure for outcome improvement, a minimal clinically 
important change (MCIC) of 10 points. Secondary out-
comes included health-related quality of life as measured 
with the Short Form 36 Mental and Physical Component 
Scale (SF36-MCS [0–100]; SF36-PCS [0–100], respec-
tively) [18, 19] and pain intensity as measured in terms of 
severity and disturbance of daily activities on a Numeric 
Rating Scale (NRS [0–100]), with higher values indicating 
more experienced pain intensity and disturbance. Indicators 
of healthcare use are extensively described in the previous 
study [7] and included consultation general practitioner (GP) 
or medical specialist (MS), visit physical therapist (PT) or 
psychologist (PS) over the past 12 months, and pain medi-
cation use. Pain medication was described according to the 
World Health Organization (WHO) three-step analgesic lad-
der (WHO 1–3; Ehrlich 2003). The first step was split into 
two categories: WHO 1A-B and the pain medication was 
then classified as “none–light” (none and WHO 1A) and 
“moderate–severe” (WHO 1–2) [7].
Statistical analysis
Baseline patient characteristics and indicators of healthcare 
use were described, with continuous parameters as means 
(SD) and categorical parameters as counts (%). An inde-
pendent Student’s t test was used to compare baseline char-
acteristics of patients lost to follow-up with the included 
patients. A repeated measures analysis of variance was 
performed for the outcome measures assessed, and R2 was 
computed to estimate the relevance of the treatment effect. 
Statistical analyses were conducted using STATA version 
13.1 (StataCorp, Texas, USA). A p < 0.05 was considered 
statistical significant.
Results
A total of 287 patients who had a minimum follow-up of 
5  years completed the follow-up questionnaire (88%). 
Ten patients could not be reached and were regarded lost 
to follow-up as they did not respond to the questionnaire. 
These patients were not statistically different to the included 
patients in baseline characteristics and outcome measures. 
In total, 277 patients (85% response) were included with 
a median follow-up of 6.5 years (range 5.0–7.5). Baseline 
characteristics are shown in Table 1.
PROMs—primary outcome: functional status
Disability improved from ODI 40 to ODI 26 at one-year 
follow-up and ODI 27 at final follow-up (minimum 5-year 
follow-up) as shown in Table 2 and Fig. 1a.
PROMs—secondary outcomes quality of life
As shown in Table 2 and Fig. 1c, d, the SF36 PCS showed 
an improvement from 40 at pre-treatment to 61 at 1-year 
follow-up and 58 at 6.5-year follow-up. The SF36 MCS 
Table 1  Baseline characteristics as reported by the participants (n = 277)
Baseline characteristics n = 277
Sociodemographic
Age, mean (SD; range min–max), in years 48.7 (± 9.2; 26–65)
Gender n (%), male/female 112 (40):165 (60)
Work status n (%)
Yes/no 193 (70):84 (30)
 At work—full time 103 (37)
 At work—part time 90 (33)
 Unemployed because of CLBP 43 (16)
 Unemployed because of other causes 7 (3)
 Disability pension 29 (10)
 Retired 5 (1)
CLBP history
Duration of CLBP, mean (SD; range min–
max), in years
13.0 (± 10.9; 1–49)
Previous back surgery n (%) yes/no 89 (32):188 (68)
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Table 2  Mean (SD) for outcome measures at four assessments with F and p values for repeated measures ANOVA (n = 277)
Post post-treatment assessment, FU follow-up assessment; vs versus
R2 program baseline versus 6.5-year FU: ODI 0.38; NRS pain intensity 0.43; SF36 PCS 0.45; SF36 MCS 0.20
Baseline Post 1-year FU 6.5-year FU Baseline versus post-F(1,276)
(p value); R2





ODI 40.1 (13.8) 33.6 (14.5) 26.2 (15.3) 26.6 (18.0) 65.3 (< 0.001); 0.19 0.15 (0.70); 0.001
Secondary outcomes
NRS pain intensity 61.4 (20.7) 38.0 (20.4) 36.6 (26.1) 33.7 (29.0) 239.3 (< 0.001); 0.31 2.76 (0.10); 0.02
SF36 PCS 40.7 (13.5) 53.4 (15.6) 61.3 (20.0) 58.9 (22.1) 226.2 (< 0.001); 0.47 4.45 (0.05); 0.02
SF36 MCS 58.6 (17.1) 65.4 (16.1) 71.1 (18.8) 68.7 (19.8) 51.1 (< 0.001); 0.16 4.03 (0.05); 0.01
Fig. 1  Patient-reported outcome measures with mean (SD) over time. a Functional status. b Current pain intensity. c HR-QoL—physical func-
tioning. d HR-QoL—mental functioning
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improved from 59 at pre-treatment to 70 at 1-year follow-up 
and 69 at final follow-up.
Pain intensity
Pain intensity measured with the numeric rating scale (NRS) 
showed an improvement from NRS 60 at pre-treatment to 
NRS 39 at one-year follow-up and NRS 33 at final follow-
up; this is shown in Table 2 and Fig. 1b.
Satisfaction
In Table 3, the indicators related to satisfaction are shown. 
At follow-up, 55.5% of the patients (n = 153) were satisfied 
with symptom state. The mean satisfaction with treatment 
outcome was 7.0 (SD 2.4), and 87% (n = 241) would recom-
mend this program to family/friends. The one-year positive 
follow-up results were maintained at final follow-up.
Healthcare use
At baseline, all patients visited a GP and MS in the previous 
12 months, of whom 220 (79.4%) visited ≥ 2 MS. At final 
follow-up, healthcare use over the past 12 months was reduced 
(79 [28.5%] and 58 [20.9%], respectively). The pie charts in 
Fig. 2 show the frequencies of pain medication used as classi-
fied in the WHO analgesic ladder. At 6.5-year follow-up, the 
“none–light” group has increased to more than two-thirds of 
the participants (n = 193 [70%]) compared to baseline, while 
the “moderate–severe” group was reduced (n = 85 [30%]).




Current symptom state n (%)
 1. Very satisfied 83 (30.0)
 2. Somewhat satisfied 70 (25.2)
 3. Neither satisfied nor unsatisfied 37 (13.4)
 4. Somewhat unsatisfied 43 (15.5)
 5. Very unsatisfied 44 (15.9)
 Satisfied (1–2)/unsatisfied (3–5) 153 (55.2):124 (44.8)
Treatment outcome mean (SD) 7.0 (2.4)
Daily functioning compared to baseline
 1. Very much improved 47 (17.0)
 2. Very improved 91 (32.9)
 3. Somewhat improved 67 (24.2)
 4. No change 31 (11.2)
 5. Somewhat deteriorated 16 (5.8)
 6. Very deteriorated 16 (5.8)
 7. Very much deteriorated 9 (3.1)
 Improved (1–3)/deteriorated (4–7) 205 (74.0):72 (26.0)
Recommend program n (%)
 Yes/no 241 (87.0):36 (13.0)
Functional status
ODI MCIC 6.5-year FU n (%) 170 (61.4)
ODI ≤ 22 n (%)
 Baseline 32 (11.6)
 1-year FU 132 (47.7)
 6.5-year FU 130 (46.9)
Fig. 2  Pain medication use 
(n = 277)
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Discussion
In this study, it is shown that previously reported positive 
one-year follow-up results of the combined physical and psy-
chological (CPP) program, as provided by RealHealthNL, for 
chronic low back pain (CLBP) patients, are maintained at a 
minimum 5-year follow-up assessment–6.5 years on average. 
Improvements in disability, quality of life and pain intensity 
were all maintained. Healthcare utilization decreased substan-
tially in terms of doctor visits and analgesics used for CLBP. 
These results corroborate with the study of Kamper et al. [9].
In this systematic review by Kamper, the stated objective 
was to review the evidence for the effectiveness of multidisci-
plinary biopsychosocial rehabilitation (MBR) for patients with 
chronic LBP. The focus was on comparison of standard care 
versus physical treatment measuring outcomes of pain, dis-
ability and work status, particularly in the long term. However, 
long term was defined as at least 12-month follow-up. In our 
study, long-term follow-up is defined as at least 5 years.
We found one paper by Mannion et al. with long-term fol-
low-up results of a CPP program with an average follow-up of 
11 years. This study lends further support to the use of CBT.
In their study, there was no difference in patient self-rated 
outcomes between fusion (surgery) and multidisciplinary cog-
nitive behavioral and exercise rehabilitation for chronic low 
back pain [20].
Taking this into account, with the extra surgical compli-
cations involved in fusion surgery, a CPP program seems an 
attractive alternative. In his thesis, Willems comes to a similar 
conclusion; “In the literature, several studies have reported that 
cognitive behavioral therapy or intensive exercise programs 
have treatment results similar to those of spinal fusion, but with 
considerably less complications, morbidity and costs” [21]. In 
contrast, we found only one paper showing no benefit of a CPP 
program by Werner et al.
Werner et al. conclude in their study that there is no clinical 
or health economic benefit as a result of adding a cognitive 
education program to standard treatment such as physical ther-
apy. The follow-up moments in this study were at 4 weeks and 
12 months and are therefore not long term [10]. The cognitive 
behavioral therapy presented in their study was less intensive 
than the CPP program used in this study. It consisted of four 
lessons and the clinicians were allowed to use “usual care” 
besides the cognitive therapy. Furthermore, the selection of 
patients was less strict compared to this study. In the patient 
selection used by Werner et al., patients were selected by the 
GP or FT and then included in either cognitive therapy or usual 
health care by randomization. In our study, patients were first 
selected by the spine surgeon in a specialized spine clinic. Only 
patients not suitable for spine surgery were referred for intake. 
These patients were then seen by one of the trainers of the 
CPP program. Only 65% of the patients referred by the spine 
surgeon were actually included in the program.
In this program, intensive CBT is combined with exercise in 
all patients in a two-week hotel-based setting. The combination 
of strict selection criteria and the more intensive program as 
offered by RealHealthNL may explain the different treatment 
effects.
Several factors might also improve treatment outcomes 
of a CPP program. Predictive factors for successful clinical 
outcome of the CPP program used in this study were identi-
fied in a previous study [12]. The use of these factors for pro-
gram entry might have contributed to a better pre-selection of 
patients and resulted in beneficial outcomes.
Motivation is one of the most important predictive factors 
for a successful outcome, and willingness to change behavior 
in order to develop self-management strategies is mandatory. 
CLBP patients who are still at work and mild to moderately 
disabled at the start of this CPP program benefit most from it 
and most likely will have a successful outcome [12].
Over the last 10 years, the RealHealth program content has 
not changed significantly. In this study, positive long-term 
treatment effects are shown.
There are, however, some limitations considering this CPP 
program. Two weeks of uninterrupted training for 8 h a day is 
inapplicable in a clinical context in many countries. Although 
there are positive long-term effects in terms of daily function-
ing and reduced healthcare consumption, there can be a reim-
bursement issue for such a program. The fact that the program 
is inpatient limits generalizability to inpatient programs.
Conclusion
The combined physical and psychological program as pro-
vided by RealHealthNL for chronic low back pain results 
in better function, quality of life and a decrease in pain 
intensity. Healthcare consumption and healthcare cost were 
reduced at long-term follow-up. The previously reported 
positive one-year follow-up results were maintained at a 
minimum 5-year follow-up.
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